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@ Laser dental handpiece. 

@ A dental handpiece arranged to perform dental work in the 
mouth by means of laser energy, the handpiece Including a 
bundle (2) of optical fibres (3) leading to a face (5A) of a head (5). 
A water/air supply tube (4) leads to an outiet (6) adjacent to the 
head. In use, the laser beams are focussed at a point (9) where 
the dental work is performed, the point (9) being adjustable 
relatively to the head (5) and being able to be de-focussed. A 
probe (8) is provided to guide the operator during use. 
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LASER DENTAL HANDPIECE 
According to the present invention, there is 
provided a dental handpiece arranged to perform dental 
work in the mouth by means of a laser beam. 

For a better understanding of the invention and to 
show how the same may be carried into effect, reference 
will now be made, by way of example, to the accompanying 
drawings, in which :- 

Figure 1 is a schematic sectional view through a 

laser dental handpiece, 

Figures 2a and 2b are schematic views illustrating 

a laser focussing technique, and 

Figure 3 illustrates how the handpiece can be 
angularly adjusted. 

Referring firstly to Figure 1, the laser dental 
handpiece 1, of which only the working end is shown, 
includes a bundle 2 of optical fibres 3 through which 
laser beams can be transmitted, and a water /air supply 
tube 4. 

The optical fibres 3 end in a working head 5 of the 
handpiece and the water/air tube 4 opens at 6 just below 
thetead 5. The bundle 2 is spiralled at 7 to enable the 
head 5 to be pivoted relatively to the rest of the hand- 
piece. 

The head 5 also has provision for the removable 
insertion of a tactile probe 8. The head 5 may have a 
circular or oblong laser outlet face 5A. 

The laser energy can be supplied by the domestic 
electrical supply or a generator/ transformer unit. 
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The laser beam can then be broken down into smaller 
units or separate, smaller beams could be produced, 
which would then become a single powerful beam at the 
head 5. Of course, one laser generator could supply 
5 more than one dental handpiece at a time. . 

So far as the water and/or air supply is concerned, 
means may be provided to pulsate the water alternately 
with the laser beam if it is found that the laser will 
not function efficiently in a water-vapour atmosphere. 

10 A further optical fibre could be provided to give 

a visual feedback to the operator of the operation 
being performed by the head 5. 

The optical fibres 3 are arranged around the head 
5, angled downwards and inwards towards a cutting focus 

15 point 9. It will be appreciated that the power of each 
indivHual laser from each optical fibre 3 would be 
harmless in itself but the combination of the laser 
beams f ocussed at 9 will be sufficient to produce the 
desired effect. 

20 The handpiece can also be constructed to use single 

ray lasers which are sufficiently powerful to perform 
the required tasks at a predetermined distance from the 
head 5, beyond which distance the laser is rendered 
harmless. Such a construction can be operated with, or 

25 independently of, the aforementioned focussing system. 
As illustrated in Figures 2a and b, it will be 
possible to focus the laser for different depths of tooth 
cavities, for example by arranging the focus 9 at diff- 
erent lengths from the head. 5. By adjustment at the laser 

30 source the focus 9 .could in effect be de-focussed 

as shown in Figure»'2*a to give a cutting length of des- 
ired depth in order to produce a cut having a finite 
depth as opposed to a point . - 

As mentioned earliejv;-; j?£e 'head 5 can be pivotable 

35 to enable it to be ^uitaoly angled to reach areas of 
difficult access and*) as shown in Figure 3, a locking 
system can be provided with parts of the handpiece 
being made flexible to facilitate the angular adjustment. 
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The tactile probe 8 is provided in order to give 
a physical effect for the operator and, because the 
focal lengths of the laser beans can be adjusted, 
different tactile probes of different lengths can be 
attached accordingly. In addition, the water/air out- 
let 6 can be adapted to spray water over the head 5 to 
clean it. 

The laser dental handpiece can be used to perform 
various dental operations, e.g. to cut through tooth 
enamel, existing filling materials, dentine and caries 
and can also be used, by varying the laser power, to 
coagulate , cut or destroy soft tissues. For example, 
a reduced laser power can be used for gingival surgery, 
increased laser power for cutting (destroying) enamel, 
metal, etc. and intermediate laser power settings for 
trimming bone, etc. It will be appreciated that many 
variations are possible between the settings to provide 
a means for minor oral surgery of many kinda. 

It is envisaged that it will also be possible to 
destroy caries from outside the tooth, provided that - 
the extent of the caries was known, by using a small- 
bore hole in the side of the tooth to enable the 
insertion of an optical fibre connected to a screen to 
give a visual indication of the extent of the caries. 
It is envisaged that filling materials, as yet undevel- 
oped, could then be used as "fillers" injected into the 

cavity made. 

It will be appreciated that, compared with the 
known turbine-type dental handpieces, the present 
handpiece would be lightweight and highly manoeuvreable, 
providing easy access to the most difficult areas with 
a small working head. The handpiece would also be free 
from noise which could be a boon to the image of dentistry. 

It is envisaged that such a handpiece could be 
adaptable to all forms of minor general surgery and 
possibly to industrial applications such as stone cutt- 
ing, jewellery manufacture, micro-engineering, etc. 
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CLAIMS 

1. A dental handpiece characterised in that it is 
arranged to perform dental work in the mouth by means 
of a laser beam. 

2. A handpiece as claimed in claim 1, characterised 
by at least one optical fibre (3) through which a 
laser beam can be transmitted, the optical fibre end- 
ing in an outlet face (5A) of a head (5). 

3. A handpiece as claimed in claim 2, characterised 
in that a plurality of said optical fibres (3) is 
provided in a bundle (2). 

4. A handpiece as claimed in claim 3, characterised 
in that said bundle (2) is spiralled to enable the '-. 
head (5) to be pivoted relatively to the rest of the 
handpiece . 

5. A handpiece as claimed in claim 3 or 4, character- 
ised in that said optical fibres (3) are arranged 
around said head (5) and are angled downwards and in- 
wards towards a cutting focus point (9). 

6. A-handpiece as claimed in claim 5, characterised 
by. means to adjust the focus point (9) and to de-focus 
it to give a cutting length of desired depth. 

7. A handpiece as claimed in any one of claims 2 to 

6, characterised in that said head (5) has a tactile 
probe (8) . 

8. A handpiece as claimed in any one of claims 2 to 

7, characterised in that a water/air supply tube (4) 
is provided, said tube terminating at an outlet (6) 
of the handpiece. 

9. A handpiece as claimed in any one of claims 2 to 

8, characterised in that a further optical fibre is 
provided to give a visual feedback to the operator of 
the operation Jaeing performed. 

10. A handpiece as claimed in any one of the preceeding 
claims, characterised by a laser source for the oper- 
ation of the handpiece. 
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